Incorporating Multimedia as a Tool into Mathematics Education: A Case Study on Diploma Students in Multimedia University  by Ahmad, Aminah et al.
Procedia Social and Behavioral Sciences 8 (2010) 594–599
Available online at www.sciencedirect.com
 
 
International Conference on Mathematics Education Research 2010 (ICMER 2010) 
Incorporating Multimedia as a Tool into Mathematics Education: A 
Case Study on Diploma Students in Multimedia University 
Aminah Ahmada,*, Tan Sin Yinb, Loh Yue Fangc, Yap Hui Yend, Khoh Wee Howe 
a,b,c,d,eCentre for Diploma Programmes, Multimedia University Malaysia 
Abstract 
Educator tends to apply traditional approach where using transparency and white board in teaching mathematics. The purpose of 
this study is to determine whether there is any difference in student achievement when the educator used traditional method in 
teaching mathematics compared with if they were using more interactive approach as the tools in teaching. This is a case study 
involving students in three courses on Diploma Programme in Multimedia University who is taking business mathematics 
subjects. The randomly selected groups of students were given different type of teaching approach, which is by using multimedia 
and without using multimedia. The results from the test given to the students were analyzed to determine which method is better 
than the other. Finding revealed that teaching with more interactive approach is better compare with teaching using traditional 
approach. 
© 2010 Elsevier Ltd. 
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1. Introduction 
 
Educator plays important role to generate students mind to be more creative and innovative in facing real world 
problem. The education in Malaysia is being structured in accordance to build and generate individuals who are 
competent, innovative and noble character to serve the needs of the nation and the world. It can be shown in the 
mission of the Ministry of higher Education where Malaysia wants to develop a world-class quality education 
system which will realize the full potential of the individual and fulfill the aspiration of the Malaysian nation 
[Ministry of Education]. In addition Malaysia has developed many plans for example, the Tenth Malaysia plan to 
ensure that the education system is being structured in accordance with the aim of becoming a developed nation. 
Educators play an important role to achieve the goals by providing excellent performance in teaching. However, the 
educators should not only try to teach the subject but helping the individual to think and see it by their self and not 
only accept what is being given. It is the educator responsibility to strengthen their knowledge and used various 
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methods in education. The practice of technology in teaching mathematics can transform a classroom from a boring 
place to an exciting learning environment [Ahmad F.M.A, Tengku Mohd T.S., Wong S.L]. Therefore, the educators 
should know how to incorporate technology to facilitate students learning through experience. Moreover, Integrating 
technologies in mathematics education developed students’ motivation, higher order thinking, research skills, and 
communication among the peers [Berna C.G., Esra B.G.] It is very important to improve educators’ attitudes toward 
using computers in the classroom because it may enhance mathematics teaching and learning. However, many pre-
service and in-service educators are unfamiliar with the types of technology available for them. Therefore, many 
educators lack the knowledge of how to properly incorporate technology in the classroom [Cheng- Y.L]. It’s very 
crucial to transform the mind of the mathematics’ educator by improvising their teaching skills corresponding with 
the new technology era. 
 
2. Research Objective 
 
The objective of this study is to investigate whether there exist barier when the educator used traditional method in 
teaching mathematics compare with if they were using more interactive approach as the tools in teaching. Two 
different methods of teaching were tested on diploma students who take Bussniess Mathematics subject, in order to 
achieve the objective of this study. 
 
3. Research Methodology 
 
Participants involved in this research were diploma students of Multimedia University who were enrolled in 
Diploma in Business Administration (DBA), Diploma in Accounting (DIA) and Diploma in Business Information 
Systems (DBIS). In order to conduct the experiment, the students were categorized according to their course. A total 
of 5 out of 7 groups were selected as our samples using randomization techniques. The sample consists of 2 groups 
of DBA students, 2 groups of DIA students and a group of DBIS students.  
  
This study was conducted using experimental design where our factor is different type of presentation skill. We have 
two treatments which is lecture conducted with the aid of multimedia tools and lecture conducted without the aid of 
multimedia tools. Figure 1 below shows the example of multimedia teaching aid used in the class. The duration of 
the experiment was two hours. The first one and half hours, the lectures were conducted with the aid of multimedia 
tools which is using power points and mathematical software (MATHEMATICA) and labeled as Group ‘mul’ or 
without the aid of multimedia tools such as transparency and white board labeled as Group ‘w/o mul’. Using 
randomization techniques, both group of DBA and a group of DIA were assigned to treatment ‘mul’ and a group of 
DIA and DBIS are assign to treatment ‘w/o mul’. At the end of the lessons, each of the students were tested with 
questions covering the topic of Linear Programming. The one and half hour test was conducted immediately to 
diagnose the effectiveness of teaching either with the aid of multimedia tools or without the aid of multimedia tools.  
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Figure 1: Power points and mathematical software (MATHEMATICA) diagram. 
 
4. Results and Findings 
 
We obtained every student score on the short-test at the end of the experiment. Table 1 shows the means and 
standard deviation for the test score of students for both treatments. 
 
Table 1: Mean and standard deviation for both treatments 
 
Treatment Number of 
students 
Mean 
(M) 
Standard deviation 
(SD) 
With the aid of multimedia tools 266 6.538 2.771 
Without the aid of multimedia tools 91 5.563 2.611 
 
According to Table 1, on average, students score 6.538 marks (SD = 2.771) with the aid of multimedia tools while 
5.563 marks (SD = 2.611) without the aid of multimedia tools. We can say that students score more 0.975 on 
average with the aid of multimedia tools as compare with students score without the aid of multimedia tools. 
  
Figure 2 show that the score distribution for quiz when lectures conducted with the aid of multimedia tools are 
slightly wider as compare to lectures conducted without the aid of multimedia tools. Both distributions are normally 
distributed. 
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Figure 2: Score distribution for both treatments 
 
We use one-way ANOVA analysis to compare the mean score of the test among the two treatments. The results are 
shown in Table 2. Table 2 indicated that there is a statistically significant difference at the p < .05 level in the test 
scores for the treatments. It is also shown that teaching with the aid of multimedia tools would assist the student to 
understand better. 
 
Table 2: ANOVA test results 
 
Source of Variation Sum of Squares Degrees of 
Freedom 
Mean Square F0 Sig 
Between treatments 64.38 1 64.38 8.63 0.004 
Error (within treatments) 2647.82 355 7.46   
Total 2712.20 356    
 
Out of the total of 357 students, 144 students taking DIA course, the largest partition of the students are from DBA 
which consist of 172 students. 41 students are taking DBIS course. Table 3 shows the means and standard deviation 
for the score of all three courses. 
 
Table 3: Mean and standard deviation for all three courses 
 
Course Number of students Mean, M Standard deviation, SD 
DIA 144 7.122 2.937 
DBA 172 5.907 2.483 
DBIS 41 4.970 2.386 
 
According to Table 3, DIA students scored the highest mean (M = 7.122, SD = 2.937) followed by DBA students 
(M = 5.907, SD = 2.483). DBIS students scored the lowest mean (M = 4.970, SD = 2.386) as compared to the other 
two courses.  
 
We conducted a one way ANOVA to explore the impact of course on student performance level, as measured by the 
test. Students were divided into three groups according to their course. (Group 1: DIA; Group 2: DBA; Group 3: 
DBIS). The results are shown in Table 4. Table 4 indicated that there is a statistically significant difference at the p < 
.05 level in the test scores for the three courses.  
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Table 4: ANOVA test results 
 
Source of Variation Sum of Squares Degrees of 
Freedom 
Mean Square F0 Sig 
Between courses 196.29 2 98.15 13.81 0.000 
Error (within courses) 2515.91 354 7.11   
Total 2712.20 356    
 
Post-hoc comparisons using the Scheffe test indicated that the mean score for Group 1 (M = 7.122, SD = 2.937) was 
significantly different from those in Group 2 (M= 5.907, SD = 2.483) and Group 3 (M = 4.970, SD = 2.386). 
However, Group 3 did not differ significantly from Group 2. 
 
Table 5: Scheffe test results 
 
Group (I) Group (J) Sig 
2 1 .000 
3 1 .000 
3 2 .131 
The mean difference is significant at .05 level. 
 
Since group DIA apply both treatments on two groups, we investigated whether there is significant difference on test 
score when conducting lecture with and without the aid of multimedia tools for group DIA.   
 
Table 6: Mean and standard deviation for DIA students with different treatments 
 
Treatment Number of 
students 
Mean 
(M) 
Standard deviation 
(SD) 
With the aid of multimedia tools 94 7.691 2.907 
Without the aid of multimedia tools 50 6.050 2.709 
 
Table 6 shows that on average, when the lecture is conducted with the aid of multimedia tools, the test score of 
students were 7.691 marks. Test score of students were 6.050 on average when the lecture was conducted without 
the aid of multimedia tools. The distributions are shown in Figure 3. 
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Figure 3: Boxplot for DIA students with different treatments 
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We then use a one-way ANOVA analysis to compare the mean score of the test for the two treatments. The results 
are shown in Table 7. Table 7 indicated that there is a statistically significant difference at the p < .05 level in the 
test scores among the treatments. 
 
Table 7: ANOVA test results 
 
Source of Variation Sum of Squares Degrees of 
Freedom 
Mean Square F0 Sig 
Between treatments 87.95 1 87.95 10.90 0.001 
Error (within treatments) 1145.68 142 8.07   
Total 1233.62 143    
 
5. Discussions and Conclusions 
 
The findings of this study showed that students who were exposed to teaching with multimedia aid scored higher 
compared to the students who were exposed to the traditional method.  This showed that teaching students using 
multimedia can stimulate the students understanding faster and better compared to traditional method. It may be due 
to factors such as the multimedia treatment provide a visual presentation, 3D shapes, which is more interesting and 
easy to absorb. In conclusion, integrating computers or technology is important because we are moving through 
technological age and computers provide an efficient way and variety of learning. 
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